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#71 em #*l-g- ^£ el# =-4r ^i]} 0)^(^7} f-eMJM -g-^- ^ 
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e|# ^ ^ i^Rr el* {NEGATIVE ELECTRODE 

FOR LITHIUM BATTERY AND LITHIUM BATTERY COMPRISING SAME} 

<i> £ l£- ell- 

<2> * £^ -^-^l cfltt i§^* 

<3> l: 2: 

<4> 4: -g-^- 6: 4^ 

<5> 8: ^i^-^- 10: 

<6> 12: ^7fl 8: ?\}°]^ 

<7> 16: ^ ^ 18: ^ 

<8> 20, 22: ;g<3*l] 

<9> [*t<$^ °l-§- ^r°>] 

<10> £ el* ^ ^ on- ^ofl ^tl: ^AiM, 
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3l*l-§- ^ °1» X^Hr e|# 3**H ^o]i^. 
<n> [^efl 7l#]0.1 vfl*i 5 

<12> ale ^tfl-g- ^^7171^1 db^sl- ^ ^Ml*4 #^«H <>11: 7l7]£| 3l 

^0. S A>^^ 33^ JH^Sj- ^ tfl-g-^SH Cfltb €-2-^°l ^^lul 5U4. 

<^ti]-^ 33^ A>-g-s>^ 1*} 33 <4 7fl ^31*}^ 4 1 2*} 

M-^ ^ a 0 v 7 i !^ 335.^ #3 33 _ .y-^-ej 33 , ^o. 33 ( a> 

s}-^ 31*1 2*} 31*13.^ Ni-MH(q^ #^H^el- 0 l^) 3i 

*1, 3l*l, 3# 31*1, 3# °l£r 3*1, ^-g- ^elH 

3*1, sIl-^Hl (sulfur) 3l*l 

<I3> ole^ 31*11^ 0 <J=^ -§-^1 31 71 ^ ti}^-ol 7>^*t A>^-f-O.S. 

*1 3l^« IHM^ %°}t±. 31*1^1 -g-lf, 31^^ ^ 31*1^1 ^ 

o>3i^34- Aisl^^- ^Hr-SRr -2-^ ^4 -§-^ 3i7l tiV-g-oll %H*Rr « 

#^ 3l7l5l-^ ^°lcl. 
<h> ^*fl A}-g-£Ui 313 ^cllA-l elf-*- ^ 3l7l -g-^oi ^ 

*1 Ji-g-^ 31*1-1- *0^13: ^ 371 ^£71- ji3<y- 33$ ^ 

5114. 3# ^"^r-i- ^l~g-^ 3-*-^ ^<>1 ^ 3]3i 

315. ^aHI a>-§-^ ^ S^JELsL, ^3i*fl« *}-§-*}*l ^ ^ €31 

<is> wl^Tll El# 31^1(1)^ ^"Sfe £ 1^1 £^1^ ti>^ ^q-. ^71 3l*m a ^ 
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(2)3^ -g-^-(4) A>o]ofl Afls) efl o]eK6)# #<S«H °lt €#I*H #^(8)* ^ 

^ 31(10) 41 ^ Tfl^Cf. ^-71 *1*1<^ a o V«^ ^ g7fl(12)^ 

(14)^ ^-g-^cf. ^7fl(12)^ #*]^ ^ wJ-x]<5Hr ^"lii 

(safety vent)7> ^ $1^. 3*1 ^7fl(12)^ S^f ^ #7>7> sU 

7J(10)^ ^ 3L^£ ^ ^>7> <$^- ^(16)4 ^ ^(18)°1 

rj^Hl ^^^)(20, 22)^ ifl^- y o^l *>7l 

#<y^. m7fl(12)# 3K10H1 ^-g-*>7l *H1 ^i«fl^(24)^r 

<i6> £}-§- ^ -g-^"* ^ a}-§-<5}ji ^ ^7}o] 3*1 7flol^ 7 > ^ 

7M^1 ^-f ^ ^°1 3*1 Tflol^ ^7l# ^-^Al7) 

7} ^ ^fl^o) ofui ^-^ ^ S>| JfS. ^7]-# ^^.7]- $X^. <4^ 3*fl 

^°ll -g-#, -§-^33 ^ ^M^l ^ ^(tab)-§- 7>}-§-^l ^nf. 
<n> ^7fl go] 7 }*$JL JL-g-^ 33 # iL^Hr ^MHl n}^ 

l-^AS. ^ ^-Tfl^" €■ Aj-g-oil rfl^H 3. ^.Alo] £o^)n 

OJO.^, ^^l 1 ^ 7>^^ <q*§^- 7>3^ 21^-^1 ^Bfl^ ^ ]JL 

wB^iji oiq-. o]EitV ^-flsq- i^ol 33^<>11 5^*1, e^- 
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<18> ^ ^^7fl ^5-251073^^ e)# ZL<£ $H1 #3¥£r ^ Sl# 

<i9> £ ^tb 

<20> £ ^<3] cf^ ^.^ m^^. 7^^^ + flO.^, e)# ^ -g-^-5Z}- 

<2i> Aj-7l s-^^ ^*>7l 3*}°*, £ 3# ^ #eflo]H(^-7l -g- 

# #Eflo)H^ W «-«-cq jg^- s.^ 7]^7l(Ra)7l- 0.1 ifl*l 5(m<$)', 

<22> £ a^j. ^ #eflo]H; ^ e)# g-^ #3HH*ll 

7)^517}- 50 100%<y *^ ^* i^*Rr e|# 3*1* 
<23> -g- ^.g. ^ #eflo]H; ^ ^"71 a|-§- ^ feflolBsl ^--^ ^ 
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<24> ^ ^-8: Stb ^ t?MH2] ^ «ei 

4^ (brush) 5. ^^si Jg-g- 7i ^71 (Ra)7> 0.1 e)# §3HH-& 

*fl2:*Hr ^1; £ #7l sl# ^ €3MH4| ^ ^ 7V<g-*n #31 

<25> o]§> M. #^>7)1 >i^tb^. 

<26> w>^t!: *U ^HHl slf- ^ #^HH(#7) ^g- 

# 1-elHBS] ^ W 3§^- S ^ 7i^7l(Ra)7> 0.1 tfl*l 5^); 
£ -^71 ^-g- ^ K^o\) ^ 3L^-*Rr el# 3*1 
-g- ^* 

<27> ^>7l s]# =4? ^4* SE^ 7l*lH ^ 

# ti>^3l^7fl A>-g-^ ^ olcf. A o V 7l 7)^0} ofl3.i=. ^ JL<1J, ^g" 
^ «, €^ ^aj-^ M.^ jgs.o] A>^ olcf. 
#71 ^4* Jl^ ^ ^ aflJL^r ^ HL^ u)*3 JL^ SE^ -g-o] ojcf. 
#71 3H1 ^Bl ^ 

SJ-g: #sl^ t^s]^, # 

Bl^€, #Hl^^, #Bl(p-^l^^), #Bl(i)l^^l 

(polyazulene), 1-21 (43*4^31) , #BKH-= ^31-2,6-^ 11 ) , #Bj<>Hl 
(polyacene) ^ ^»°1 a>-§-^ ^ oicf. 

<28> #71 -g-^J- ^^.S^ 10 vfl*l 50/zm ^^l]fil ^ 5E. 
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-g-(foam)-§; a>-§-^>^ ^o] w^^t}. SE^ ^-4=- #eflo)e ^4? 3. 

7^71* ^ S.^. 7]^7)Sr 0.1 tfl^l ^ 

$H Si^ w>^§>ji, 0.3 xfl^l 13 $H ^ ^o] c| H>^^. 

^-7) ^ 7l^7l7> 0.1/ffil o]o_Vol^ o.^- ^o] ^J1S>711 ^3*1 ^ $X 

7>^H ^ sl# f-3HH<*ll #JL*}?\} ^A]7j_t\-. ^ e]# 

# ^ 7]^£7> 50 xfl^l 100%<y ^ ^ 3L^Hr *i 

A oM ^# ^ ts^lES^ elf- ^ 3L<H SL^r 7)7]] oil ia^^l a) 

^"71 ^^r 50 100%, wV^^Tl]^ 80 95%£| 7l^£l- 7^]b 

i^- ^Bfl# 7}^}q-. ols^*V 7l^5L7> £.-g- ^Eflol Bfl^ A>-g-S> 
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^-o} #<H7> ^Tfl £H ^#£tf. #71 -g-^ ^ 

4. 

<34> ^EfloiH^ a^o)i i-g- ^Bfl^i -g-^ ^ -a-si ¥^ ^ 

Til el# ^ t-elHBoll ^ ^ui^Tfl ^ oinf. 

<35> £ «>^tb ^13 n^HH 4-^, el-t ^ 1-elMH; ^ #7l si 

<36> #71 elf" ^ l-Eflol M ^ E)# ^ 717H1 3^3 € 3 

<37> #71 ^ ^ ^ Jl^ SEfe ^# ^-g-^ *r 5£4. ^ ^ ^x|^o] 

°N4. elf" ^ #eflolS^ o^ofl ^ ^ ^ uj-^^Tfl 

^ $H -§-3* ^ e!# zleIji ^ ^ ei^-oi -g-^^rq-. 

<38> £o) ell- ^ #3HH°fl ^ ^^1 ^Ji^Tll -f-^s]^ 3 

*H #^^^1 ^^^^-°1 #4i£j7ll ^tl- -§-^ *H*l7ll sl<H Jl 

-g-^^l *\}^ ^ $X^. -8-^- ^ 211- ^ t^l°mi ^-o]5>7ll 
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<39> £ E|-§- ^-g- 5L!=: el# ^)o\) 7>^^}Cf. ^§1 <#^. 

% 31^, Li 2 S„(n>l), ?)l#^olB(catholyte)^ -8-«fl€ Li 2 Sn(n> 
1), $-7] % ^ #Hl^((C 2 S x ) n : x=2.5 ifl^l 50, n^2)S. o]^o]^\ 

<40> ^>7l ^i*M^r Ml ^Sfl^ 2£^ ^*fl *r 

<41> ^1-71 Ml ^M"^ ^* ^SKr Xfl^SflolEi 7l^3f -g-4p O] 

-8:* ol-S^l7l7l W <>1^ *Kr ^JlS^, ^7l S^oj- c>^^ 

5=3H3 2-^ >M~§-^ ^ Sl^. °1^ °l£r #51^ #^Szr -fi-e) 

^l^^Cglass electrolyte), Jl^} ^°1 ^>-§-€ *r & 

cf. ^1 w>^^ Ml €*M^r l-e|<H131 = , l-ejo]^, #51e] o_oii^s -4 
^ Jl^-^f ^fl^lH ^^tlr ^(supporting) #*fl<3* ^r-g-th}. A o v 

7l Ml ^-^^ ^l^H^ 20 tr| -H-71 -g-nfll- 

^ 5Ui^, o] ^^1^ -fi-71 -g-nflo] -o^^. # ol7l ^ ^ 

W#(gelling agent)* ^5. &t}. 

< 42 > A]~g-^ ^-Mfe, ^1-g-^sl ^*1tt #^Mr tel^l^ ^e) 

7l^# l-sl^^l ^el^^i -B-e), #5r^^, 41 SL^ Ji 
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iLv|H:E t rq^eflol, ^Sefl<y, ^HM, tM^^, = 3)H. 

<44> ^"71 2)-f-<§^ LiPF 6 , LiBF 4 , LiSbF 6 , LiAsF 6 , LiCIO 4 , LiCFaSOa , 

Li(CF 3 S0 2 )2N, LiC^gSOs, LiSbF 6 , LiA10 4 , LiAlCl 4 , LiN(CxF2x + iS0 2 
)(C y F 2y+ iS0 2 )(^7lA^ i x ^ ^4 1< a), LiCl, Li I 

<45> <#7] -R-71 ^ol-Sr^r i*HRr #7l<y-o| ^ji flash poin 

t)7> ufl*- ^J7 W]<g^^. 7M£1 ^^1^1 °>*1^ «r £U>_H, tij-f-Xj 

ofl ^-31*1- 71) A}-g-3§ ^ Olfe tiVc-fls ^£ ^7> 100 A 3 3. o_ 7 ] <£ 

*K lattice energy)7> ?}i5M o]^^^ £7 > o_^}z^ 

<46> ^"71 -fM <£ O. ^ ^ ^<?HH °^J-AS ^ 

oj^r* i^Rr 100 °C <^1*}^ -grS^H 3} o| Hj-^^Jl, 

50 °C £r£<HH ^£.3. #*fl£Hb %o] Cl «>^*>^, 25°C ol*M9 ^-JEofl 
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3. jIBj nnS, N, 0, S i&^r Sf-ofl^i «fltflS. 

€*>^ ^ 1 ifl^l 47fl7> hHJ-*|*H, l ifl^l 27fl7> ci w>^^>cf. ole^*> ^ 
5. Jl^l 2|-fM-fi1 °^ 0 l^°flfe ^el^wCPyridinium), ^ e)^l-H-(Pyridazinium) , 
^^^^^-(Pyrimidinium), ^ef^l^CPyraziniura) , c>M t}-#-§-(l m idazol ium) , s\^r 
##(Pyrazolium), ^1 °}#-§-(Thiazol ium) , ^>##(0xazol ium) , ^ B5]^if 
(Triazolium)^.^ ^^^l ^^i)^ s}-^# 

<#°l£r°l 9X^. o]$3t l-<^€-3-^€°Ht^#(EMI), 
-3-H5.^olDl4^#(DMPI) ( 1-^-^-3-^1 €°1 D l 4^#(BMI ) ^32f ^ o] 

^"71 °cl 0 1^4 ^SRr Hli(3SH-^S^]M5L^)olPl = 

(N(C 2 F 5 S0 2 ) 2 ~ , Beti), wl^C^^^p]]^^^)^ pj t= (NCCFsSO^", Im), 
i(H3^^Stfl^3E^iq-°l = (C(CF 3 S0 2 ) 2 ", Me), 

tlHH, AsF 6 ~, C10 4 ", PF 6 ", BF 4 " ^ ^cf. 
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#^SS.^3i|)ole(BMIPF6)7> 5Utf. 

^ #71 H>U^ ^AH1# ^Al^. ZLEiM- 

*>7l^ ^Hl^ M- j£t} ^Tfl ol^^>7) i?l*H ^S}^ £ ^ V 

(^Hl l) 

€lr^(ketjen black)^: ^ 75, 12 ^ 13 <£o.S. 6Wst]E|d| %7}ffr 

3.7] S 7^ ^ Al ^ -g-^«H ^1^>^4. 200pm &|# 

Jl^* 3x3cm 2 ^ 3715. * ^-g-i- fi^S 3 3 ^gei &^ 7]^7\] 

*B^. °H 3# ^ 3L*J^ ^ 71^71 o.5m°]9X^. ^ S.^. 71^ 

7l^ 3D = 3.^^ ^l^CE.^ NT 2000, WYK(M> ^S)^r °l-g-*H ^ 

*)-$cK lOjan^ ^ 3l^-§- 7l^7l7> ^a)^. ^ jr^ s 

^1 -irSl ¥i «f 0.3^^1 ^^AS 7>#*H afl^^. #7] 
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2l^$l*%. ^Sfl°-1^r 1M LiN(CF 3 S0 2 )^ 
^/^#^(2/4/4^ -^til)^ A>-g-§>^q-. 

<53> (^*H] 2) 

<54> 200^1 ^f-^ e)# ^ 3X3cm 2 5l 3.71^. ^ 7l^-£7> 85%°i M 

*S lOO/aiO-i: elf- Jl^ $H 0.3^2} ^J^S. 7><y-*H -g-^- 

<55> (^*H1 3) 

<56> 200/tan 3# ^^^:3x3cm 2 ^ 37lS. *}-€• ^ ej-g- 

<57> (tijjiL^l 1) 

<58> 200/ot ^Ml^l =4* 3x3cm 2 ^ 3.713. 7>€- ^ 3-§- ;^<|H1 

^(^1: ¥2 M ^ #^-g- *)lStr 3* afl^Kn. #7l ^Hl 1 

<59> #7] 1 Ifl^l 3 ^ ti]57^1 16Q^ ^1S*V E|AE ^ °- Z{-Z]- 30 7 fl *fl2: 

*M ^-"M^UR)^ 7B^s.^«a-(ocv)* ^3*H *V7l a H 7l^^rf. ir 
OCV^: HIOKI E.E. Corporation^ model 3550^8: °l-8-*H ^^«r25l4. 
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9.5 


3.16 


Off 


3.21 


30 


4.8 


3.20 


10.2 


3.18 


9.0 


3.12 


off 


3.20 



<6i> ^) a loin "offs. Jf^gr 30ffi<>i^o} ^ sH^-. 

<62> <#7] & <*i , 1 xlj\7] 39] Bfl^H #$>\ %Jj- tiling \°\ 
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4. 

<64> -g- ^-^^ ol «-o>o) ^1^^ 7>^1 *H ^ 
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[3^* 1] 

elf- ^ #3HH(^7] el# ^ €3Hi=2l -g-^ ^4 Jf*}-^ ^-g-s] ^ 
5 7]^7KRa)7l- 0.1 ifl*l 5w<$); ^ ^"71 3.^<H] 
^ -g-^- S^Hf elf- -g-^-. 

[3^8- 2] 

*f|l^l Si^l, ^7] Jg-g- S ig 7^^7)71- 0.3 vfl^ 0.6(M^ ^^Hl 3 

f- *J*l-§- 

[^^J- 3] 

*fll%Hl 5a°H, ^-7] ell- ^ teMB^r elf- jL<g ^ 7} 

*1H ^1- ^r<?i ell- 

[^^J- 4] 

^13*<M1 9X°]^, ^7) 7l7fl^ ^ SL<Q, ^4=- #eH 

^ #^r°l §eH ^#o.s. oi^-oi^i ^o]]a-1 3jo] ei^- ^ 

l^tt 5] 

^H*oHl &<>H, ^-71 -§-^ ^ 10 vfl^l 50 w ^ #3MH SE^r 

3L-g-(foam)«y ell- tt. 
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l^f^r 6] 

*fli*<Ml #71 ^ € 3 ^Efloiefl^ i^s. ^1^. 

<H*1 elf- *}*l-§- 

[3^* 7] 

e|f- -^f #3HH; % #71 elf ^ #*MH4) ^€ 7l^-£7> 50 ifl 
*1 100%°] i^-*Rr elf- 3i*l-g- 

8] 

9X°]*\, #7l e]f- #5)l<>mfe e]f- ^ Hl^r 7l 

*W £*g3 elf- elf- ^1-g- 

[^T 1 * 9] 

^118%H1 5^1, #7l 7)^ =4? #51# #eM 

^ ^#°1 ^€ #eH °1^<H*1 ^d^jsl^ elf- #*1 

in i • 
l^^r 10] 

^7%H1 &°H, #7l ^ ^ xJQ, ^el, € ^ ^olell^ o] = 

ol^l ^^£1^ ^#*H°J elf- 

11] 

^)7*<M1 5fl°H. A oM -a-q- ^ 7l^-£fe 80 vH^l 95%<?1 elf- *H-§- -g-^-. 



22-19 



1020020065484 



12] 

[^t 1 * 13] 

*ll 12^M1 5&°H. =-4* s El |oiH^ e]# sl<£ 

7)*H1 e|# sl# 3*1 -§- 

14] 

^113^1 Stl^i , 7l^fl^ ^ JL^, ^ 3^ 

^# 3? ^°1 ^€ €3"] o]^o]^\ ^ofl^ A^^fe ^o] ^ 

15] 

*fll3%Ml 5^1, ^ ^ M*8, ^3, € ^ ^tfl^lefli ilS o] 

^<h*i ^#^<y ^i- 3*1 -§- -a-^-. 

16] 

Bl# #3MHSl tie^ (brush )s. ^ 

^ 71^71 (Ra)7> 0.1 xfl^l 5^<?1 211- ^ ^1S*>^ 

el* 3*1-8- -§-^ ^12:^. 
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17] 
18] 

*Hr# *fl*l all 15^ %H1 ^ 

% ^i, Li 2 S n (n>l), 7M5MS(catholyteH 

Li 2 S n (n>l), -R-71 % ^ l-Bl^CCCaSx) n : x= 2.5 tfl*l 50, n^2) 

3- #«!3*r £#*Rr °<Ht; ^ 

£-^}±r 
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15. 1] 
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